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ឹౚǵ౗ೣϺ˪ͦͻͲᆖࢸࢃᏙˁࢪᢒɭɌɛ̮ͻ̠̅͡ៗഓˁᦲɍɩ⏋IL23R᧨Шࡎɹປᥒᇕжᰈ঎ɹ޴ᅵ
⏃G149R⏋rs76418789⏆ȵ౗ೣϺ˪ͦͻͲᆖɭᬠᦹɐʳɄɭˁɻɍʠɩ౩ʰȴɴɌɛ⏏ೣଝ໬ɴʭʱ
ృɛɲᆓ੮ઢ؝ਸ᧨Шࡎȵؾࡴɇʶʳخᔨਸȵȡʱ⏋Ё৿ʢෑʠɩઝᒶɹȡʳද២౅໬ɭᓒȭʳ⏏
1.቉ድɹᔘಕ͹ᇿᇕ
ǵမᆗਸᕉᆓ੮⏃࿊ᆯਸ߂ᕉမ⏋˪ͦͻͲᆖ⏆ɻ᧨Шᇕ
ឹ܍ɭᄩޅឹ܍ɹሂϣсᅎɴʭʱᇍᆗɐʳ޽܍ࡎᆓ੮ɭ
ᓒȭʰʶɩȦʳ⏏ჼܧ⏋˰̨͌ͩ˓̝ᬠᦹៗഓ⏃genome-
wide association study; GWAS⏆ɴʭɤɩᏝ 160ɹ
ᆓ੮ઢ؝ਸ᧨ШࡎȵؾࡴɇʶɩȦʳ⏏Υ౅⏋GWASɴ
ʭɤɩʢᠦ౩ɌȭɲȦ᧨Шᇕឹ܍ɹҌជɭɌɩжᰈ঎ɹ
޴ᅵ⏃rare variant⏆ȵ೑֐ɭɇʶɩȲʱ⏋ɗɹˏ̺
ͦͻ̍ɭɌɩ̮ͻ̠̅͡˰̨͌ៗഓȵ໶ᇿɇʶɩȦʳ⏏
Ё܌ʼʶʼʶɻ⏋౗ೣϺ˪ͦͻͲᆖࢸࢃᏙˁࢪᢒɭɌɛ
̮ͻ̠̅͡˰̨͌ៗഓɴʭʱృɛɲ˪ͦͻͲᆖઢ؝ਸ
᧨ШࡎɹஜᏮˁ᝔ɤɛ⏏
2.቉ድɹࢪᢒ͹౅໬
⏃1⏆౗ೣϺ˪ͦͻͲᆖɹࢸࢃᏙ⏃θ៊ɭ๖ᅖɻҫ।⏋
ᬏᅖɭΪᅖȵ˪ͦͻͲᆖɹ 5Ϻࢃ౏⏆ˁࢪᢒɭɌ
ɩԃ˛˪̅ͻ͌ៗഓˁ᝔ȩ⏏
⏃2⏆਄ʰʶɛ᧨Шࡎ޽݀ȴʰڃᣒݜྈɲʰʃɴГά
ɹ౅໬ɴʭʱҌជ᧨Шࡎɹᐈʱᦉʛˁ᝔ȩ⏏
ǵ Ʀǵgene-based annotation⏧ؾᒶ SNPʦ̊Ͳ̮˪
ᯃ˱ͻ̝᯿ݖɹ SNPɹ᭑޺⏏
ǵ Ƨǵregion-based annotation⏧ᩂភᨗ՞᯿ݖɲɰɹ
᭑޺⏏
ǵ ƨǵÀOWHUEDVHGDQQRWDWLRQ⏧Ʉʶʚɫɴౖሾɹ˱
͐Ͳ SNPɹ᭑޺⏏
ǵ Ʃǵθ៊ˁѳ܍ᓔɭᓒȭɩೣࢃᏙɴȲȿʳ˪ͦͻͲ
ᆖɹ᧨Ш෵িˁ।യᖬк֔ਸ᧨ШɴհʳɭЕࡴ
Ɍɛݭغ⏋2Ϻɹ੮ӻɻθ៊ȴʰؾΥɹ̩̺ͦ
̊˓̺⏃identical by descent IBD⏆ˁ 2ɦৄᐙȹ
⏃IBD = 2⏆⏋˪ͦͻͲᆖɹ؅܍᧨Шࡎɻɗɹʭȩɲ
᯿ݖɴࡔܧɐʳɻɑɫȡʱ⏋Ʉɹ IBDˁϜཀྵɐʳ
ˏ͡˳̀͌͠ɹьᅎ⏏
⏃3⏆Linkage based strategy⏧ភధɹᒤ੮ᓔɹ˹ͻ
˪˛Ͳ˽ˁ᝔Ȧ⏋ᒤ੮ᓔɴԊᦲɐʳ޽݀ˁදՏɌɄ
Ʉȴʰᯃᒤ੮ᓔɹ޽݀ˁ᭑ȼɄɭɫ᧨Ш෵িɴᬠʼ
ʰɑɄɹࢃᏙɴ႕೑ɲ̺͞˓̾ͻ̜޽݀ˁ᭑ȼɄɭ
ȵɫȷʳ⏋Ȳʭʃ De nove based strategy : ᯃᒤ
੮ɹθ៊ɭᒤ੮ӻɹ̜͠ˠɴȲȦɩ੮ӻɴ႕ᅵᇕ
ɲ޽݀ˁදՏɫȷʳ⏋ɴʭʳᐈʱᦉʛˁ᝔ȩ⏏
⏃4⏆ୈՏɌɛҌជ޽݀ɴᬠɌɩ⏋ᝐᑉᬠѥɹɲȦ˪
ͦͻͲᆖ੮ᓔ179Ϻ⏃ᅖ / ߨ⏧116 / 63⏋ॷᶲ16 68๳⏆
Ȳʭʃҫ।ᓔ 361Ϻ⏃ᅖ / ߨ⏧156 / 205⏋ॷᶲ 19 - 76
๳⏆ˁࢪᢒɭɌɩ⏋ᆗёࢪ၇ᬠᦹៗഓˁ᝔ȩ⏏
3.቉ድᐄഗ
ǵ˛˪̅ͻ͌ៗഓɹᐄഗ⏋ΥϺয়ɛʱ 23⑯ 30Ψɹ
޽݀ȵදՏɇʶɛ⏏Ʉʶʰȴʰ೎ᏺᇕɴ 5ɦɹҌជ
޽݀⏃rs76418789⏋rs3812316⏋rs2070600⏋rs3825942⏋
rs10043775⏆ˁୈՏɌɛ⏃ܒ 1⏆⏏ᆗёࢪ၇ᬠᦹៗഓɹ
ᐄഗ⏋IL23R˱ͻ̝᯿ݖɹ rare variantɫȡʳ rs76418789
ɹʛȵҫ।Ϻɭ˪ͦͻͲᆖ੮ᓔɭɹᬚɫ೑ઝेˁ᠗ʠ
ɛ⏃ᝠ 1⏆⏏
4.ᓒ࢘
ǵGWASɴʭʱ IL23R᧨Шࡎ޽݀ rs11209026ɻ๘Ꭶ
Ϻɹςឹɲ˪ͦͻͲᆖઢ؝ਸ޽݀ɫȡʳɄɭȵ౩ʰȴ
ɭɲɤɩȦʳ 1⏆⏏ɌȴɌ⏋౗ೣˁيʞˏ˻ˏɴȦɩɻ
Ʉɹ޽݀ɭ˪ͦͻͲᆖɹᬠᦹɻተ᠗ɇʶɩȲʰɑ⏋Ϻዛ
ेɴʭʳʢɹȴ⏋GWASɫදՏɫȷɲȦ rare variantɹ
ࡔܧȵኍڗɇʶʳ⏏Ʉɹʭȩɲែဣȴʰ⏋Momozawa
 ʰ2⏆ʦRivas  ʰ3⏆ɻ⏋ԗ˹ͻ˪˛Ͳ˽໬ɴʭʱ IL23R᧨
Шࡎɹ rare variantɫȡʳ rs76418789Ȳʭʃ rs41313262
ˁؾࡴɌɩȦʳ⏏rs76418789ɴɦȦɩɻ Kimʰ 4⏆ɴ
ʭɤɩᯨܕϺ˪ͦͻͲᆖɭɹᬠᦹȵݬٚɇʶɩȦʳȵ⏋
೤५כ࡝ᮊ᠖ǵ3-⏃%⏎.⏆,2 ⑯ ,4⏃&#%.⏆
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౗ೣϺ˪ͦͻͲᆖɭɹᬠᦹˁ౩ʰȴɴɌɛɹɻʼʶʼ
ʶȵ՟ʠɩɫȡʳ⏃ᝠ 2⏆⏏̮ͻ̠̅͡˰̨͌ៗഓɴ
ʭʱృɛɲᆓ੮ઢ؝ਸ᧨Шࡎȵؾࡴɇʶʳخᔨਸȵȡʱ⏋
Ё৿ʢෑʠɩઝᒶɹȡʳද២ɭᓒȭʳ⏏
5.ؒᓒయ჉
1⏆ Duerr RH, Taylor KD, Brant SR, et al. A genome-wide association 
study identifies IL23R as an inflammatory bowel disease 
gene. Science 2006; 314: 1461-1463.
2⏆ Momozawa Y, Mni M, Nakamura K, et al. Resequencing of positional 
FDQGLGDWHVLGHQWLÀHVORZIUHTXHQF\IL23R coding variants protecting 
DJDLQVWLQÁDPPDWRU\ERZHOGLVHDVH1DW*HQHW2011; 43: 43-
47.
3⏆ Rivas MA, Beaudoin M, Gardet A, et al. Deep resequencing of 
*:$6ORFLLGHQWLÀHVLQGHSHQGHQWUDUHYDULDQWVDVVRFLDWHGZLWK
LQÁDPPDWRU\ERZHOGLVHDVH1DW*HQHW2011; 43: 1066-1073.
4⏆ Kim SW, Kim ES, Moon CM, et al. Deep resequencing of 131 
Crohn㻓VGLVHDVHDVVRFLDWHGJHQHVLQSRROHG'1$FRQÀUPHGWKUHH
UHSRUWHGYDULDQWVDQGLGHQWLÀHGHLJKWQRYHOYDULDQWV*XW2011; 
60: 1527-1536.
ǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵǵ
ࢸᩃࢩǶᱚ
ǵᅭ๴
ǵॶଁ 17ॷǵ೤५כዀ߂࡝כ࡝ᨆכ࡝ዀǵר෌
ǵॶଁ 19ॷǵ೤५כዀ߂࡝כ࡝ᨆፀΥԒዀ࡝ᡙএ
ǵǵǵǵǵǵǵ⏃ჼ⏧༥׋۬Ԓዀ࡝ᡙএ⏆Ԃ࣌
ǵॶଁ 28ॷǵ೤५כዀ߂࡝߂࡝᭏כ࡝቉ድዀǵᏺϛ
ǵॶଁ 28ॷǵ೤५כዀ߂࡝כ࡝ᨆ༥׋۬Ԓዀ࡝ᡙএǵ֖ఠ
ܒ %ǵ˛˪̅ͻ͌ៗഓȲʭʃҌជ޽݀ɹୈՏ
ᝠ %ǵᆗёࢪ၇ᬠᦹៗഓ
rs number gene genotypeallele
frequency(%)
p-valule permutationp-valueHC【n = 361】 CD【n = 169】
rs76418789 IL23R
G/G
G/A
A/A
G
A
299
58
1
656
59
(83.5)
(16.2)
(0.3)
(91.7)
(8.3)
169
7
0
345
7
(96.0)
(4.0)
(0.0)
(98.0)
(2.0)
3.9E-5
(OR 0.21)
7.2E-5
(OR 0.23)
NA
0.0001
rs3812316 MLXIPL
C/C
C/G
G/G
C
G
268
83
8
619
99
(74.7)
(23.1)
(2.2)
(86.2)
(13.8)
147
29
2
323
33
(82.6)
(16.3)
(1.1)
(90.7)
(9.3)
0.110
0.038
NA
0.178
rs2070600 AGER
G/G
G/A
A/A
G
A
259
86
12
604
110
(72.5)
(24.1)
(3.4)
(84.6)
(15.4)
114
51
9
279
69
(65.5)
(29.3)
(5.2)
(80.2)
(19.8)
0.218
0.081
NA
0.235
rs3825942 LOXL1
G/G
G/A
A/A
G
A
249
92
4
590
100
(72.2)
(26.7)
(1.1)
(85.5)
(14.5)
127
42
1
296
44
(74.7)
(24.7)
(0.6)
(87.1)
(12.9)
0.710
0.506
NA
1.000
rs10043775 FBXO38
T/T
T/C
C/C
T
C
183
79
4
445
87
(68.8)
(29.7)
(1.5)
(83.6)
(16.4)
126
45
5
297
55
(71.6)
(25.6)
(2.8)
(84.4)
(15.6)
0.429
0.780
NA
1.000
ᝠ &ǵ˪ͦͻͲᆖɭɹᬠᦹȵኍɇʶɩȦʳ IL23R ᧨Шࡎ޽݀
auther year method rs number(residue change)
allele frequency / n OR
(95% CI) p valueHC CD
Duerr, et al. 2006Science GWAS
rs11209026
(Arg381Gln)
0.070
/ 548
0.019
/ 547
0.26
(0.15 - 0.43) 5.1E-9
Momozawa, et al. 2011Nat Genet
deep
sequencing
rs76418789
(Gly149Arg)
0.004
/ 1281
0.001
/ 1011
0.40
(0.00 - 0.84) 2.2E-2
rs41313262
(Val362Ile)
0.020
/ 1276
0.012
/  922 
0.57
(0.00 - 0.82) 4.5E-3
Rivas, et al. 2011Nat Genet
deep
sequencing
rs76418789
(Gly149Arg)
0.004
/ 16012
0.003
/ 18418
0.60
(0.45 - 0.79) 3.2E-4
rs41313262
(Val362Ile)
0.014
/ 16538
0.012
/ 17562
0.72
(0.63 - 0.83) 1.2E-5
Kim, et al. 2011Gut
deep
sequencing
rs76418789
(Gly149Arg)
0.128
/ 251
0.045
/ 201
0.32
(0.15 - 0.68) 2.0E-3
Our Study 2015PONE
personal genomics 
analysis
rs76418789
(Gly149Arg)
0.083
/ 361
0.020
/ 169
0.23
(0.10 - 0.50) 7.2E-5
